In a peripheral rural area like the Pyrenees, it is necessary to promote local resources, which can be converted in value-added activities with comparative advantages in relation with other areas. The Comparative Advantage Theory and Second-Best Option (SBO) methodology are presented here. Each local territory can develop activities or services, even though there are other places that may be more suitable for them, when these are the best specialization option for this territory. The idea of SBO methodology means engaging in activities that make it possible to achieve a comparative advantage. Four cases are discussed: a) transformation of dairy products into competitive value-added commodities; b) promotion of extensive cattle farming based on local natural grass feed; c) development of value-added tourist activities linked to local landscape; and d) planning value-added cultural activities related with cultural heritage. 
Introduction
The Catalan Pyrenees, also known as the High Pyrenees and Aran (HPA), is Catalonia's most mountainous region. 2 As agriculture was modernized in the zone, a large part of its population was expelled to urban and industrial areas. With the crisis of productivist agriculture in the twentyfirst century, part of the HPA population has returned and the economy has since recovered.
The existence of protected natural areas (PNA), occupying 47% of the HPA (Figure 1 ) shows the benefits brought by naturbanization (Pallarès-Blanch et al., 2014) and multifunctionality (Zasada, 2011) in this recovery process. Agriculture also has environmental functions and hence can become a strategic sector in the PNA environment, although it will hardly be able to compete in international markets. Local consumption and products are encouraged (farm to table, slow food, km. 0, etc.). This new territorial strategy is supported by EU objectives like promotion of renewable energies, conservation of biodiversity, conservation of the landscape, and the fight against climate change. Two migratory flows in opposite directions have recently occurred in this region of the Pyrenees. Until 1991, there was constant gradual migration to urban areas "emptying the territory" down to a minimum of 61,954 inhabitants. However, since 2011, new immigrants have accounted for 15% of the total population, which reached a peak of 77,189 inhabitants. Then, with the onset of the economic crisis in 2008, it once again fell to 71,637 in 2017 3 .
Economic and demographic recovery of some mountain regions in the sphere of influence of urban areas has been achieved through the comparative advantage of certain activities with added value, among them, processing and marketing of dairy products (Tulla et al., 2009 ), promotion of extensive cattle farming based on local natural grass feed (Eychenne, 2008) , and the development of value-added cultural activities related to cultural heritage and social life (Throsby, 2001 ), as well as by means of spatial loyalty among the economic agents and the social aspects of each territorial area (Pallarès- Barberà et al., 2004) . One example of the landscape can be seen in Figure 2 . The aim of this study is to demonstrate that in peripheral rural regions, there is always some value-added activity or service that can enhance rural development by having a comparative advantage, and this very often implies a second-best option. The success of these experiences frequently depends on existing governance models for management of these activities and services (Little et al., 2012 ).
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A theoretical and conceptual framework
In the European mountain areas, two opposing processes have coexisted since the mid-twentieth century: intensification of land use and abandonment of agricultural areas. This contradictory situation leads to conflicts between land use and landscape quality, with social, economic and territorial consequences (Antoine et al., 2011) . Multifunctionality in rural areas has now appeared as a new development framework strategy (OCDE, . On the plus side are: (a) organic agriculture, organic livestock production using natural pasture products (measured by biomass), product transformation industries, and organization of commercial distribution; (b) dairy products with high added value and of proven comparative advantage obtained by the transformation of cow's or goat's milk; (c) positive naturbanization with the immigration of professionals who engage in a range of activities and who have introduced new technologies in services and other innovations; (d) promotion of PNA and their contiguous territory; (e) local initiatives by town councils and civil society in general to promote green tourism, cross-country skiing, crafts and artisan activity, and tourist accommodation in rural hotels and farms, with the aim of creating new jobs; (f) employment opportunities arising from technological innovation and new forms of organizing the local economy, one highlight being the advantage of "spatial loyalty" and the territorial roots of these companies; (g) justification of economic and social costs of services and infrastructure in mountain areas, which are usually more expensive within the context of "territorial justice" and in keeping with "social justice" goals; (h) economic and social benefits in border areas of mountain regions in the European Union; and (i) extensive livestock farming, which may choose to use sustainable resources, with a view to fostering biodiversity. Examples of positive and negative naturbanization can be seen in Figures 3 and 4 .
233/280 Nevertheless, changes occurring in the Catalan Pyrenees also have negative consequences (Badia et al., 2010; Gosnell and Abrams, 2011; Sorensen, 2018) . These include: (a) depopulation of small villages and abandonment of high mountain pastures and croplands, which reduces biodiversity as well as having adverse effects for ecological livestock farming because of updated infrastructure; (b) land use conflicts and fire hazards near PNA forests can result from intensive urbanization processes in areas of high landscape quality, although land-use planning and guidelines for forest-urban interface zones can prevent or mitigate impacts; (c) a parallel market has been created for land sales since, in general, prices depend on land use, which means that people wanting land to promote activities for urban uses can pay higher prices than those wanting the land for agriculture, a situation which requires planning and regulations to protect endeavors like agriculture or value-added agro-industry and to promote sustainable local development; (d) fertile soil is being taken for expanding towns and more second homes in rural areas, while the risk of fires and flooding is increasing as a result of mass tourism (alpine ski resorts, summer sports installations, little-used urbanizations for seasonal residents, and so on), all of which is detrimental to other, more sustainable activities, although problems could be avoided by giving priority to refurbishing older buildings in village centers, limiting urban expansion to land of low agricultural quality, and facilitating sustainable rural development; and (e) isolation, limited accessibility, and small populations are disadvantages of rural mountain areas so quality services must be ensured in order to alleviate these problems.
Valuation of PNA is particularly important in mountain areas, while their abundant natural capital offers resources that can lead to positive economies of scale (Copus and Hörnström, 2011 ). However, due to the characteristics of mountain areas, which can be summed up as extreme orography and climate conditions, these economies of scale are negative for competitive agrarian production aimed at large markets. Accordingly, among all the drivers of rural change, two are particularly basic in remote and mountain areas, these being the aforementioned abundance of natural capital (Pallarès-Blanch et al., 2015) and migration (Paniagua, 2002) , which is the main factor of social change in the new rurality (Stockdale, 2006) . It is in this framework where activities related to natural resources emerge and these are based on increasing production and transformation of quality products and/or handicrafts and, in many cases, certified organic production. They therefore contribute added value to primary production, creating a cycle of production and consumption that is not only more related with local values and resources, but also with a more sovereign way of life (Brown and Shucksmith, 2015) . An important part of this entrepreneurship -also called eco-entrepreneurship -derives from an immigrant population (Baumgartner et al., 2013) . The relationship of the new rural immigration with the development of economic activities that value natural and local resources has been demonstrated in several studies (Gosnell and Abrams, 2011 , Herslund, 2012 , Horlings and Marsden, 2014 .
Fig 4. Building a new village without local roots. Source: A. F. Tulla
The principle of comparative advantage as defined by the classical school suggests that each territory will specialize in those goods and services it produces in better conditions instead of producing all the goods and services the territory needs. David Ricardo (1817) presents the theory of comparative costs between different regions where, when producing goods, costs are defined by natural conditions and historical development. This generates differential income derived from different qualities of the soil or available natural resources. Johann Heinrich von Thünen (1826) incorporates localization costs and transport costs into the previous analysis, adding local differential income. In the Heckscher-Ohlin model (Ohlin, 1933) , emphasis is given to the characteristics of the factors of production in each region, for example, levels of technology and knowledge of the areas concerned, thus introducing the basis for studying added value. Hence, a territory will tend to export goods and services requiring intensive factors with which it is well endowed while it will try to import those goods and services that require intensive factors it does not have. It was Erling Olsen (1971) who stated that there is a relative advantage for each region, which can be measured by the opportunity cost if they specialize in production of goods and services with which they are best endowed. In other words, if these products or services do not exist, they should be imported.
Developed regions generate negative effects due to excessive growth and congestion. These diseconomies aggravate inequalities in development, as explained by Gunnar Myrdal (1957) with the center-periphery theory. Faced with these inequalities, peripheral regions can insert economic activities of comparative advantage, in relation with the large centers of production and distribution, into a network of innovative small and medium-sized enterprises (SMSE) reinforced by the spatial loyalty of the economic and social agents of the region (Navarro et al., 2018a) . Each territorial area (Pallarès-Barberà et al., 2005; Peet and Hartwick, 1999) shows that development models increasingly move away from the simple growth of economic magnitudes and, especially in peripheral areas, give priority to small ventures based on value-added activities.
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The idea of "second-best option" (SBO) 4 (Lipsey and Lancaster, 1956; Lipsey, 2007) complements that of comparative advantage. Each territory can develop activities or services, even if other territories are better endowed, when this is the best specialization that can be opted for in that territory. The existence of an SBO for a territory means successfully promoting one or more economic activities that make it possible to achieve a comparative advantage and avoid opportunity costs.
Community agrarian policy (CAP) has attempted to reduce regional imbalances through the LEADER programs (Navarro et al., 2018b) . However, there have been some perverse effects since local participation has been more formal than real. Moreover, local political and economic elites and lobbies have used some of these programs for their own benefit (Navarro et al., 2016) . Nevertheless, the LEADER program has favored innovation, the creation of social networks, diversification of activities, and new forms of governance, which have enabled some regions to achieve a relative advantage (Esparcia, 2014) , thus confirming the theory of comparative advantage. The contribution of these new activities in local development has therefore benefited neo-endogenous rural development and its relationship with social innovation (Neumeier, 2017 
Methodological considerations
The concept of "second-best option (SBO), formulated by Richard G. Lipsey and Kelvin Lancaster (1956) , complements that of comparative advantage. They present it as a "Pareto optimum" equilibrium in which only one of the necessary conditions is missing. In our research, we assume that conditions for the development of profitable activities and services in a peripheral region are lacking. Rather than econometric analysis, we have opted for qualitative analysis (30 in-depth interviews and 9 focus groups -3 in 3 districts -in the HPA region). The thirty in-depth interviews aim to learn about the experiences of the entrepreneurs. In contrast, the three meetings with the focus groups (experts, administration, and people responsible for activities) seek to elicit their opinion about which activities might be more successful and which would not in each district. In both cases, the questionnaires include some thirty questions ranging from characterization of 236/280 the entrepreneur or district activity, positive and negative impressions of the chosen activities, through to opinions on key issues.
This qualitative methodology offers better understanding of the activities of the area from a shorter or longer perspective and also allows assessment to be made of the most important activities in order to be able to apply the SBO method. Also, the comments important are, first by David M. Smith (1977) , and then David M. Smith and Roger Lee (2004) on the contribution of Vilfredo Pareto to the economy and geography of welfare. They consider that this reveals criteria for locating activities efficiently or distributing resources equally and applying a certain ethics. However, they also recognize that it is a contribution limited by the typical restrictions of the theory, for example, application of the Pareto criterion in a no-growth economy, but they claim, too, that with some caution, it could be useful for certain applications, as would be the case with the present study.
Hence, it might be said of the SBO that "each territory can develop activities or services, even if there are other territories that are better equipped for them, when these constitute the best specialization for this territory". The existence of a territory's SBO means successfully promoting one or more economic activities that make it possible to achieve a comparative advantage. In the activities with comparative advantage cited above, there is an important added value that implies the transformation or processing of products through incorporation of knowledge, technology and innovation. Undoubtedly, these activities could be carried out with greater success in other territories but they are the best options to work with in this Pyrenean territory, a peripheral area with a comparative advantage. If some condition for optimal activity is missing, this might mean that there are not enough farms, or innovation levels can drop depending on the season, or more resources are needed for cultural projects.
In order to show how the SBO method works, four activities or land uses (rows) and three regions for implementing them (columns), have been chosen, as indicated in Figure 5 . The basic examples chosen are a simple way to provide this methodological demonstration.
Fig 5. Comparative advantage and the "Second-Best Option" (SBO). Source: A. F. Tulla
If it is assumed that each region should have at least one of the activities, then that should be the one with which it is best-endowed (Tulla, A. F. et al., 2009). Various methods can be used to assess the positive and negative aspects of localization in each region, among them the opinion of a group of experts. In this research, we have used Focus Groups in three meetings (stakeholders from the administration and among local politicians; people involved in economic
The percentage (rows) is the maximum value that would be obtained by locating a use or activity in a certain area (using various evaluation methods like focus groups). If the reading is by columns, the best value is expressed for each area of a use or activity. In the rows, circles are the most appropriate uses or activities for each area, although there are other areas with better conditions. It is assumed that each region has conditions for at least one activity, and this process can be repeated for a second or third in different areas. activities; and several specialists and technicians) for the three regions, namely A (Alt Urgell region), B (Cerdanya region) and C (Pallars region). Generally speaking, there is a questionnaire which has been prepared before each meeting. The main issues are related to the best activities or land use of each territory and the advantages or disadvantages of promoting them (Guinjoan, E., et al., 2016).
A B C
REGIONS LAND USES AND ACTIVITIES
Region B has the maximum values in the four uses or activities and would therefore concentrate them all, while areas A and C would have none. In the focus groups, there is general agreement that region B conditions are the best for the selected activities. The comparative advantage when applying the SBO will entail looking for the best way of preparing each region for an activity, although there might be other better-equipped regions. Hence, Region A will host the transformation of dairy products into competitive value-added commodities (75%) for which it offers the best conditions, Region C, extensive cattle farming based on local natural grass feed (80%), and Region B, the development of value-added tourist activities linked to the local landscape (85%). Since each region already has an activity or land use, a second round could be started in Region B with the development of value-added cultural activities related to cultural heritage (75%). The methodological process can continue with a selection of other activities and land uses. However, this mechanical presentation must be adapted to different nuances of each area where sometimes a combination of activities is presented rather than a single one.
Results
The value-added process to promote SBO activities and land uses is based on the multifunctionality of the Catalan Pyrenees Region. A multi-functional field means that rural activity can obtain multiple results, not only with the production of food and raw materials, but also with valueadded agro-food products, tourism, the environment, and social benefits.
At least five characteristics related to multi-functionality should be taken into account.
(1) Agriculture can also contribute to the sustainability of the rural landscape, the protection of biodiversity, the creation of employment as well as diversifying agro-industrial activities and services, and thereby contributing to the viability of rural areas (Cuellar et al., 2013). (2) This new situation represents a "commodification of the countryside", where consumers who mostly live in cities are willing to pay more than the value of certain goods. A simple example is the comparative cost of agricultural land, where the price is based on the value of its production, whereas if this land is occupied by second homes or tourist activities, then the price depends on how much the buyer is willing to pay. So, the agrarian use of this land can be outside the market, which means that there is a double market for a parcel of land depending on the use that is to be given to it (Best, 1989) . (3) The only solution for these rural territories is to implement planning policies for the activities and land uses that are needed, while avoiding the double market. (4) Often incorporating new technologies, some traditional rural activities like cycling, fishing, riding horses, boating, or hiking in the mountains, can become experiences to sell to tourists. (5) Women's entrepreneurship has improved some of the new activities around PNA (Burandt et al., 2017 ).
In the Catalan Pyrenees, at least four groups of activities which could be the best specialization for this territory can be studied: a) transformation of dairy products into competitive value-added commodities; b) promotion of extensive cattle farming based on local natural grass feed; c) development of value-added tourist activities linked to the local landscape; and d) the development of value-added cultural activities related with cultural heritage. These are activities with comparative advantage because of their capacity for generating added value, and also because they can be considered as a SBO for this territory. Then, each region specializes in products with comparative advantage in relation with other regions, making the most of natural and locational advantages, but also with better use of intensive or extensive factors and resources.
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Comparative advantage and SBO for value-added dairy products.
The main characteristics of this SBO activity may be summarized as follows.
Dairy farmers receive a higher price for milk than the average for France and Spain. The difference is returned as profit-sharing to the Cadí Cooperative (CCoop) members. Farmers pay lower prices for some inputs like "unifeed" (prepared for each farm and delivered "just in time") from the Pyrenees Cooperative (PCoop). The limited amount of available pasture land (Gross Livestock Unit/ha) is compensated for by better farm management, supervised by CCoop and PCoop. Cattle breeding is improved, there is a rotation of farm employees within the PCoop which reduces labor costs, while the use of "Unifeed" reduces feed cost per kg and lessens the need for more pastures when some of the crop production from farmers and other outside production is assigned as cattle feed for members. PCoop services improve quality of life for farmers (for example, through labor exchange to ensure continuity for holidays and sick leave, organizing family holiday groups, or obtaining institutional cheap credit for either production or consumption). The cooperative structure offers technological innovations (cattle breeding, artificial insemination, and work groups), leadership, and mutual assistance. Figures 7 and 8 show some images of final products and infrastructure of milk transformation. Remuneration that is below market average for land and farm labor is offset by a "relationship with the land", an off-farm job, etc (Servolin, 1972) . The individual or collective capacity for renewing "capital" (facilities, livestock, etc.) is essential, together with innovation, commercialization, and market competitiveness. Overall, farming is a good example of SBO: a competitive activity with high productivity in a structured confluence of all assumptions (Tulla, 1993) . This very successful experience has been operative since 1915, although in 1960 there were 1,082 farmers in 6 cooperatives or dairies with a production of 16,280,900 liters of milk, while in 2015 only 197 farmers produced 90,907,000 liters of milk, which was all delivered to the Cadi Cooperative.
239/280 The milk collection of this cooperative is done on both sides of the French-Spanish border in the Cerdanya region. Nevertheless, there are several big farms that process their own yogurt and cheese for the local market in a more organic and proximity-oriented trade approach. Production has risen from an average contribution of 15,055 liters per farmer to 461,457 liters (Pallarès-
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Blanch et al., 2013). However, the important thing is that there has been an increase from 47 to more than 100 people working in the production, processing, and distribution of processed dairy products (cheese, yogurt, butter) because of the added-value process and the SBO. Some of the products have the status of "denomination of origin" and they can be sold at higher prices because customers recognize their quality, and 50% of the production is sold to other countries ( . This activity assumes that: 1) extensive livestock farming diversifies the mountain economy with pluriactivity that encourages local development and preserves the rural agropastoral landscape; 2) extensive farming supports biodiversity and environmental quality with livestock migration and because it maintains grass fields with the aim of breeding cattle through natural grass production, as well as engaging in forest management (see Figures 9 and 10) ; 3) food and medication controls allow extensive organic production but it is very difficult to buy organic feed in Catalonia because, in 2017, there were only two producers and they were located far apart, although there is a new initiative nearby in the Aragon region which has adapted production to Catalan regulations; 4) this scarcity of providers is a weak point for organic cattle farming; 5) if there is knowledge of soil quality and the vitamin/mineral needs of the animals, it will then be possible to plan grass production as well as externally supplied needs (medication, minerals, and so on); 6) calculation of herbaceous biomass production needed to feed the animals on site (remote sensing images, dry production in the laboratory, and microclimates were used to carry out measuring and evaluation in this research) can guarantee high levels of natural local feed; 7) in the case of complementary feeding, with minimum organic feed and transhumance it will be necessary to buy more organic feed from specialist providers like the aforementioned one in the Aragon region. 
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An established clientele of butchers and consumers regularly supplied with products of reliable quality can guarantee that most of the organic beef production will be sold. A loyal clientele is necessary to assure the viability of the project. Simplifying the bureaucracy entailed in the process is one of the major difficulties of producing organic meat in Catalonia and Spain. District agricultural assessment agencies are crucial if the project is to succeed. It is not easy to get access to a butcher's shop or slaughterhouse to cut and prepare the beef and it will therefore be necessary to obtain these services from the local administration, farmers' associations, or trade union organizations. It is also essential to work in partnership with local producers in order to share effort and expense in obtaining ecological inputs, distribution channels, and quality designations.
Fig 10. Flock of sheep. Source: R. López Monné
Organic grass-fed livestock production can earn "denomination of origin" status if feed and pharmaceuticals are "ecological" or organic. The specific regulations for organic production in Catalonia are very strict and represent further difficulties in the process of organic meat production. Access to "proximity circuits" orientated to local customers, butchers and restaurants is not sufficient because the main consumers live in urban coastal settlements of Barcelona, Costa Brava and Tarragona (200-300 km away). It is then necessary to establish some form of organization, in the form of partnership in the district or by providing refrigerated transport. In other words, this endeavor is not only a matter of organic cattle production but it also entails the creation of a local partnership organization and a distribution network for the products.
Moreover, it is necessary to recover old experiences of heritage breeds and to work in initiatives like the "Herders' School" (Escola de Pastors). 5 This experience has been in existence for more than ten years and aims to recruit people, mainly from urban areas, who are interested in farming in the HPA. Each year, there is a prior selection of some 15-20 people who will acquire basic knowledge of farming and grazing. They also work for one or two years on a selected farm where the owner agrees to teach them practical skills. Every year, thanks to land-management organizations like "Custodia Agrària" (Agricultural Stewardship), it is possible to settle 8-10 new 242/280 farmers in the Ariège department on the French side of the border as well, depending not only on their ability but also the number of vacant farms available. 6 This activity is complemented with sustainable tourism in the area as well as second homes, small hotels, campsites and the services they generate. It is important to note that in this valley, at an altitude between 800 and 2400 meters, with an area of 180 km 2 and 1,079 inhabitants (in 2008) 7 , depopulation has slowed down and a diversified economy has been generated. Foreign immigrants (from Eastern Europe, Latin America and sub-Saharan Africa), who arrived between 1995 and 2015, currently represent 18% of the population. The number of livestock farms has dropped from 51 in the 1999 census to 38 in 2015, with areas of between 20 and 50 hectares, and an average of a hundred cows and calves. 8 There are also five flocks of sheep and goats. It is undeniable that recognition by the Consell Català de la Producció Agrària Ecològica (CCPAE -Catalan Council for Ecological Agrarian Production) 9 has given value to beef and sheep production, which means that value-added production complemented by sustainable and family tourism, has also been achieved.
Finally, the fact that this valley includes part of the territory of the National Park of Aigüestortes and Sant Maurici, thus promoting positive naturbanization (Barrachina, M. and Tulla, A. F., 2010; Pallarès-Blanch, M. et al., 2014), must also be taken into account. Some of the unknowns about the future of mountain agriculture are how to solve the generational changeover, finding skilled labor, for example, shepherds and making land available for young entrepreneurs. In this sense, the Projecte Gripia Territori Ramader 10 is very important, since the idea is that farmers can train young people on their own farms or they can be trained externally in order to take over the farm when the time comes. This initiative is complemented by the Shepherds School (Escola de Pastors) and the Land Bank (Banc de Terres).
Although the valley's economy was thriving in the first half of the twentieth century thanks to the hydroelectric industry, it has focused on traditional agricultural and tourist activities since 1960. However, in 1998, the municipal authorities, together with a real-estate construction company, promoted the "Vallfosca Mountain Resort". A ski area covering 3,400 hectares was planned to link up with the current Ski Resort of Boí-Taüll, and included the construction of 7,400 residential spaces (65% in hotels and 35% in apartments) for an estimated 3,500 skiers. This project was rejected by civil society, which preferred activities that were more ecological and respectful of the landscape. The economic crisis of 2008 settled the debate in favor of the environmentally-friendly position and this was complemented by commercially oriented organic meat production and a shift to sustainable and family tourism (Barrachina, M., 2011).
Development of value-added tourist activities linked to local landscape
Tourist activities are very diverse but, in the mountain areas, these can be summed up in two types. Firstly, there are those that consume space and require large investments, for example, alpine ski resorts and the urbanization process that accompanies them. Secondly, there are activities, which -like hiking -take advantage of the rural environment and the natural landscape and have less impact on land uses. Basically, the matter boils down to mass tourism versus alternative tourism. The latter includes naturbanization, the attraction of the natural landscape, rural tourism, adventure tourism, Nordic skiing, fishing, hunting, hiking and handicrafts, among other possibilities. In any case, two key facts should be taken into account: commodification of the natural space and the countryside in general, and the fact that tourism in peripheral rural areas should always be considered as part of a whole context. Tourist activities are important since they can promote added value with the creation of employment and the multiplier effect on other activities (Wight, 1998) . Rural tourism allows the development of a range of activities that complement the income of each family, in particular, and of an entire territory in general (Milian, 243/280 2011; Pallarès-Blanch et al., 2014). This model has been described in the work of Margarita Capdepón (2015) on natural parks in the Alicante region, and also in the proposals of Dallen J. Timothy (2011), connecting cultural heritage and tourism.
Urban development in mountain areas due to increased mass tourism currently constitutes a trend in Europe. In the Catalan Pyrenees, this phenomenon has occurred for two reasons: an increase in the number of alpine ski resorts, and the construction of second homes, apartments and hotels which consume space, which is often also that representing the best quality for agricultural activities (Barrachina, 2009 ). When planning is absent, the agrarian land market favors activities that bring in the highest price per square meter. Projects of building second residences or ski resorts are based on the income capacity of city dwellers with better salaries or income from urban activities.
By contrast, the price that farmers can pay for the land depends on the sale of agricultural products, and their income is lower than that of city dwellers. Furthermore, the most fertile land at the bottom of the valleys is disappearing and it is increasingly difficult for farmers to keep going. In this sense, it is necessary to plan land uses in mountain regions in order to preserve a minimum amount of land for optimal production in agricultural activity (Tulla et al., 2009 ). Besides, if tourism is to be sustainable, resources must be used in such a way that they can be reused afterwards. Urbanization, for use by a limited number of people and for a specific purpose, is clearly unsustainable because single-use land represents "bread for today and hunger for tomorrow". More and more attempts are being made to preserve designated spaces for certain activities like agriculture, while most spaces are assigned for alternative tourism in its various forms (Vera et al., 2011). In the Catalan Pyrenees, sustainable tourism has developed around protected natural areas where visitors can go hiking and cycling (Figures 11 and 12 ). However, there is a clear contradiction between conservation of these spaces and the need to foster agricultural activities that must use their resources (pasture for livestock, forest management, etc.) or promotion of 244/280 environmentally friendly tourist activities (Roberts and Simpson, 2003) . Ecotourism, which prioritizes friendly contact with host communities and the environment, is becoming progressively more important (Wearing et al., 2012 ) and the so-called "slow ecotourism" needs to embrace principles of social justice and sustainability to achieve this relationship. Rural guesthouses and small hotels are increasingly used to accommodate people who want to go hiking or Nordic skiing, or to enjoy family tourism. Local tourism associations, created for the whole territory, facilitate access to various leisure and tourist activities. A large number of the entrepreneurs are people from outside the region and many are women (Pallarès-Blanch et al., 2015).
This network of connections extends to the public-sector services, on the one hand, and to private-sector commercial and financial activities, on the other. The result is the creation of a tourist cluster which takes the demands of the local population into account as well as offering a wide range of tourist activities. This has given rise to a considerable amount of employment in these mountain areas, thanks to the added value of many of these activities as well as the ways in which they combine (Pallarès-Blanch, 2012). The existence of a "geographically based appellation system" (Goulart et al., 2015) helps to increase added value either in the form of products (cheese brands, organic beef , and so on) or in services, for example, some types of tourism. There are several actions that can be regarded as local development with added value. This would be the case of a growing interest in riding the rapids of whitewater Rivers in canoes or rubber boats. There are two outstanding places in the Catalan Pyrenees where this can be done, Llavorsí in the Pallars district, and the Seu d'Urgell in the Alt Urgell district. The chief difference between them is that the former case is a river with many rapids and the latter consists of a very sophisticated installation that was built for the 1992 Olympic Games. Both of these areas are highly attractive for sportspeople who want to train and for the holding of international competitions. In addition, school children and tourists enjoy this activity and hence, many foreign monitors are attracted to these places together with young people in the region who are showing a growing interest in finding work in this sector. The multiplier effect of this activity has been significant: accommodation, commerce, and especially small workshops for the repair and sale of river sports equipment. In the Seu d'Urgell, the Cooperativa Cadí sponsors a project offering initiation into this sport, while also connecting the sale of its products with tourist promotion of 245/280 the district. The Pallars region has seen a significant increase in population in relation to this activity, as well as a return of people who left the region, (Solé et al., 2012) .
The combination of whitewater canoeing, with canyoneering (hiking down canyons using rock climbing, rappelling and other techniques), climbing, and paragliding centers, constitute an "adventure tourism cluster" (Figures 13 and 14) . With greater numbers of visitors and monitors with technical knowledge, there is a rising demand for accommodation and specialized shops. Another combination and cluster of tourist activities is hiking, mountain biking and Nordic skiing, using rural tourism houses or community accommodation, and with the participation of specialized guides. These activities have also favored the creation of shops selling mountain equipment and travel bookstores. Electric bicycles are also becoming popular, thus giving rise to shops and facilities suitable for them. In both races, which help to promote protected natural areas, runners must manage great differences in altitude, and the stages end in mountain shelters. These sports events have become a great tourist attraction which is complemented by a demand for accommodation and catering, and also bringing in a higher income for commercial establishments.
Family tourism combining a stay in mountain areas with visits to the artisan centers producing food products, textiles, ceramics, sculpture or woodwork, is increasingly popular. Moreover, there are growing numbers of specialized museums in each district, with collections related with traditions like sheep's wool products, wine production, ice wells, and woodworking, among others. The result is a better integrated tourism in the territory, as well as creation of employment (museum staff, tour guides, employees of commerce or hotels, etc.) which has stopped the process of depopulation or even increased the population. 
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Development of value-added cultural activities related to cultural heritage
Finally, the fourth case, development of value-added cultural activities related with cultural heritage and social life (Prados, et al., 2012 ; Pallarès-Blanch et al., 2015; Tulla et al., 2017), should be understood as a cluster of cultural activities that multiply their value by consisting of a global offer of mountain villages rather than the sum of isolated activities. It is very important that the strategy should be based on all elements of the cultural heritage since they can fail in isolation, as it has happened with the "interpretation centres" in some Spanish regions (Arcila y López, 2015). The main types of activities aiming to recover the cultural and social fabric of the Catalan Pyrenees are listed below:
(1) Annual village festivals ("Festa Major"). In each town or village, there are one or two festivals a year that attract people from other towns in the district as well as tourists. In mountain areas, there is coordination among the populations so that they can be presented as a joint activity.
(2) Livestock, agricultural, and handicrafts fairs. There is a tradition of holding livestock fairs in the spring and fall, before livestock is moved up to high pastures and when they return to the villages. These are activities that attract many tourists.
(3) Cultural festivals ("Falles", "Raiers", "La Patum", "caps grossos i gegants" -"big heads" and giants -et cetera). More and more thematic festivals are being held in each place, many of them now recovered after lapsing because of rural depopulation. Some have been named on the UNESCO Representative List of the Intangible Heritage of Humanity (see Figure 15 ).
(4) Libraries, bookstores, civic centers, and gatherings of writers and painters. There is a great wealth of publishers and book stores in Pyrenees market towns, and even several annual gatherings of writers from this mountain area. In addition, in conjunction with the agrarian crisis, the existence of artists and artisans in small villages has increased significantly. The new museums or the restoration of buildings in order to revive and show old activities has been one of the most successful regional policies for increasing elements that help local development.
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248/280 (6) Social activities (pilgrimages, sports, village meetings, etc.). In each village or town there are other activities related with religion or hiking, among others, which ensure that a place will remain attractive for a long time.
(7) Hunting as a necessary and relational activity. In areas of low population density, the raiding of crops by certain animals such as boars has dramatically increased. Hunts, often organized by hunting societies, favor social relationships among inhabitants of rural areas and sometimes hunting parties are organized as a tourist attraction. 
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The relationship between sustainable tourism and cultural heritage is increasingly evident (see Figures 19 and 20) . On the one hand, the aim is to maintain and rehabilitate all the tangible and intangible elements of mountain regions in the economic and territorial periphery of urban systems. On the other hand, combination of the various economic activities of a place is needed in order to maintain the population of a territory. The activities must therefore provide the maximum possible added value as well as linking up with others. In cultural tourism, it is very important to establish this network of connections between the various elements of the heritage and social life of the mountain people. 
Discussion and conclusion
The intensive agriculture of the so-called "Green Revolution" has marginalized many rural areas which have ended up being depopulated. Economic diversification in some of these areas since the 1980s, incorporating tourist activities and generating added value in agricultural products and other goods and services, has allowed their partial recovery with multi-functionality (Wood, 2011).
Value-added products, within the framework of the principle of comparative advantage when the second best option (SBO) method is applied, can help the economic and social recovery of peripheral regions like the Catalan Pyrenees. This approach is based on two assumptions. First, space is a scarce resource which means that decisions must be made about the best location for activities, and there is always another location where, although it may not be the optimal one, these activities can be located. Second, each region specializes in producing goods and services with a comparative advantage in relation to other regions. These advantages are assessed by natural resources or by location criteria, as well as by considering better use of intensive or extensive factors and the available resources.
In terms of the Theory of Comparative Advantage, peripheral regions may have possibilities for new economic locations when central areas become congested, but also because of the innovation and spatial loyalty of small and medium enterprises (SMEs). Each territory can develop activities or services, even if there are other territories that are better equipped for them, when these constitute the best specialization that can be carried out in the territory. For example, mountain apple trees have been recovered (Figure 21 ) for regional markets and old trails have been restored (Figure 22 ) to facilitate cycling, hiking and better accessibility to remote areas. The dilemma between balanced development and polarization of unequal regional development suggests the possibility that some peripheral regions have a "relative comparative advantage" in terms of certain goods and services. Research projects carried out in the Catalan Pyrenees have demonstrated processing of dairy products, extensive ecological livestock farming for meat, tourist activities that respect the natural environment with offers including handicrafts, hiking or cross-country skiing, as well as cultural offers based on the historical, social and heritage wealth of the Pyrenees.
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On the basis of these four case studies, some "key elements" can be identified as indicators of how to make sustainable value-added activities possible:  Identify the best area of specialization using the "second-best option method" and promoting economically viable value-added processes.  Analyze possible ways of adapting traditional activities to new objectives.  Develop programs of ecological (organic) agrarian activities.  Promote innovation and joint projects with other sectors of the community.  Support the human capital and social networks needed to strengthen spatial loyalty, and take into account women's initiatives which are open to ecological and social networks approaches.  Encourage new cooperatives and other social initiatives to develop entrepreneurial projects.  Conservation of protected natural areas helps to maintain biodiversity and favors the development of professional activities that use new technologies.  Take advantage of regional loyalty and territorial roots of local business.  Define public policies and programs to help develop local projects and initiatives.
Greater appreciation by consumers of the advantages of organic agriculture and proximity has favored the participation of farmers in local markets. At the same time, diminished employment opportunities in towns and cities have led young people to seek work in the countryside with the new organic production and "short commercial circuit". Social Farming activities are now appearing as an opportunity for organic agriculture with a social profile, this being based on the quality of its products and proximity to the consumer (farm to table) (Tulla et al., 2018 ).
Resilience appears as a dynamic social process, determined in part by the ability of many communities to deal with shared problems and act collectively. In this sense, CAP (Common Agricultural Policy) structural funds have considered three basic objectives since 1989: compensating for territorial imbalances by facilitating economic and social opportunities; correcting economic inequalities (gender and age, mainly); and protecting the environment by gradually implementing sustainability-based policies. These principles have contributed to the sustainable development of mountain areas and have facilitated the use of the SBO method within the framework of the Theory of Comparative Advantage.
